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mmumti,. i&iz&mmm&to i b», iiaft. lib 

ft. Illaft, lllbft. IVaft, IVbft, Va*. V 
bft. VI aft. VI bft. Vllbft. i5<fctfVIIIft?nvr 

n^rofttc«-r-5^«£ < <t & i acorn 2 &«£Sfi 2 ass 
wkl -e-LTS3tBm2^3taii^6Hatem2^ 

[»*B2] SI2&JB#4. 0 e V^_t©tt*HJS»£*T 

cm^3] s^tc«(6j-r5 2^>comacDrafcii>nt<i: 

t> b Tft 5 *T« E L IRtPSt SiTfS 

L i ^iScfctf/'SfcliL i {fc£%£L i ffliSSfiKi 
U flfill®«»!»S<0 I bft. Iiaft. Ilbft. Ilia 
ft. Illbft. IVaft. IVbft. Vaft. Vbft. Via 

ft. vibft. vii bft. &<kiPiium<D^-rt\from\z 
tn i -£ftm*f8.m?zz£\z£K). mm2-z><Dmm 

[W*S5] L Ht&totLXL i AUtSVoZm-' 
•5. IS5RS3SActtlil^4(CieeoWtttEL^©K 

[0 0 0 1] 
[0 0 0 2] 

#«fB3t«»^ttAsnfc«^i, n«*>eit»3;fctt 
mum. as * ^ lt *««jt*r»^tt a s n^iE?L <t «» 

ELSffttt ^atbTm?aAi4mffi*«fi : su< 

«ffl**lTv»*. S^ttAttmffi. WltfWELJfrFl;: 
ffl^-Sa^&AttaffiiLTfi. nlSi^ISSiO 
2 TrtA'-bfcfccO-^A 1 gffi£A 1 2 O3 T^J/N'-U 
fcfccD^CD<fc 5ft K >*n-aAS«5&*]<E>*lTH£a< 

wm&ftt&3. 710. i6 7^ais) . —mz 
«. ^«^«5«^ttA5a$^sj6Tfe3t3a^*(^±s 

&Sfflft£^a>6ft5*><o#*ffl£nT 



[0 0 0 3] m*.lZ. *®&Pf&4. 5 3 9. 5 0 7f 
^WSICti^ffitC I n*fflUfcWMEL*^B8^3n 
Sfc. ^^3f$0 2 7 8 7 5 7 *HB!B»-*># 
M¥ 3 - 2 3 1 9 7 0 ^t&SKtt. B«£:LTMg*a 
S5ffl^tW«ELi!I^W*SnT^5. Tftfcti. 
BWtiftlTlflO 2 7 8 7 5 7^»Sir«. 7;HJ'J&« 
«^CD«ft©&K£^T£Ba>e>ft0, *ocnb© 
^®'>7i< ,»: t> 1 ao^«<Ott»M»AM e V 
WTT&*E*>£ft.5Bffi (WAtfAg. In. Sn. 
Sb. Te. MncDwrtt*>.fcMg,fca>£>ft£Mg*« 
«) *ffl^fc#«EL!R^W^$nTi3 0. t$IHJ¥3 
-2 3 1 9 7 O^&SBICIiMg- I n^^Btaitrffl^ 

[0 0 0 4] iC^T. ttW«»:cD/jN££i:^-5.6ji><=. 

rntf. i n^±ieMg^ft:^!»J;ofc7;u*u^«co 

^aWSl^fcOT&O. #Hftlf?g3, 17 

3. 0 5 (mWWm-^m&S. 3 8 2, 3 9 4*t9I8BS 
ICtt. T)l>t)V&m> WxfiNa-K&&£&ffit::flH> 

feW«EL5d^w*snr^5. cne.<o^#«cBB 

^tlT^-SH^i. mTWimtfm* (RCA Review vo 
1. 30.P322) i^3,£Tti*f£L^fccDT<fe-5;&<. 7^ 

[0 0 0 5] £<Dtztb. tt*HSWSHiV>57;i'* 

•57;!-* 'J^Sro^^SfmLfem^ttAttSffi©©!^ 
• MfBfc3ls6<=.nT^-5„ 0t|;ttf. !f$BBaa 6 0 - 1 6 5 
7 7 0#£f$8Kte. KftttSttfe-CrtR (L i 3 N£jR 

? ^ &mmfr <=> ft ^ m ^ ttAtt«e e l * 

f*'SflS3ntl>4. #MBS6 0- 1 6 5 7 7 1 

^$8tC«. A 1 - L i ^StliM g - L i 
»«fcbT^fcIttt**fclC.J:BJ*BlbfcA 1 — L i 

^ifcUMg-L i ^^e.ft-5>m^aAttsifi*ffl 

^fc*t»EL^*iM*SnT^S„ 
[0 0 0 6] 

[^^«8tUJ:f)t-rS21Si] #MBS6 0-1 6 5 7 

7 o mam.^mm 6 o - 1 6 5 7 7 1 ^sbkm^s 

nT^SW«EL^<Dm^Attmffil±. 7^*>J^ 

Aismffi€rKjiufc*^»ctt. m%m (n?&.A&n 
ofco. coa^ffiAttmsoTifitft^s 

St. i^— ft*3l£*«»6nftt»ttOWIH***i;«. « 
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AtfttE#M¥3-2 3 1 9 7 O^&ISICW^nTlA 
SWUELSH^Tti, Mgfil (Mg-In^) t 

[0007] Uc*bt*n©^iosMii 

[0 0 0 8] 

tf/*fcttL lft6*J«L iJHK*l(£U «Cfi«M 

btfE. Ilatt. Ilbtt. IIIaMl. IIIbMs. 
IVaUl. IVbMl. Va*, Vblfi. VI a£, VIbMi. V 

ii bin. &£zp/umv>^-rtifre>mi,zm-f2>'Ptz<t 
*> i a©ss 2 &js£fi 2 n»« t rs^Tcanrsci 

#na» - £ -r* fc©-?**. 

[0 0 0 9] g-fc. ±ESB2 0BW«rJtril"r**«W© 

i fc&tt«L i Jfl£*»£U feCJBMMJft*® I b 
ME. II alH. Ilbtt. HUM. IIIbMs. IVa*. IV 
bMl. Val. VbK. VI a K. VIbSe. VII b IS. *5 

imi i ifl?ov>-rti*»o»ic«-r ■&'>&< tfc i «©s§ 
2*«*sB2ii»ait"r**7ai»aticj:D. wtel i 

ffl*»*&»6*«WKL i ©*£. ^UTiftElil 2 2&# 

»*»6WEJii2 4«***a-ttTL i **r«*j««i-r* 

rtCtO. ftrE2 0©«ffi©?%©-;£©«II£Jgfi£ 
TSCt t>©T<&-5. 
[0 0 10] EtT. **9I*ff«;:iMi-r*. £-r*fg 
9§©m^£At4m&©53ji#*£ (£tT. 3W6IiV»5c 

(C3b>TK9rr«&. C©£?£IT{i. 
UfcJ^KL i ^*5«ttX/*fcttL i L im 

mmmtL. mzmmmmmo i b&. nam. lib 

ME. IIIaME, IIIbME. IVaM=, IVbMs. Va*. V 
b». Via*. VI biff. VII b*. *5«fctfVIIIMi©^-r 
tlftXOMlClir £'>ft < 1 1 lOS 2 &K£fg 2 M# 

[0 0 11] L lffl*»*i:LTfflV»6tl*±EL 
£12. L i fe^#-r*^*Tr»n«*K«»tt*^*«. 

#«tLTBL i -Mg. Li-Zn. Li-Yblf* 

S. L i &ft*MBu&<4. 0 e Vtt±©£Jg££^rf 
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Littt*H»^4. OeVH 
±©&JB£©2 7t&&©*fl:0!l<!:LT{2L i -Mn. L 
i-Pb. Li-Pt, Li-Si. Li-Se, Li 
-Re. Li-Sb. Li-Sn. Li-Te. Li- 
Tl. Li-In. Li-Hg. LI-Fe. Li-C 
u. L i -Nb*©^&3&i*tf 6*1-5. Liitt 
*MHK#4. 0 e V£l±0>&K£&£*rrS37C$ft€ 
fflU-5Ctt)T€r, MWtUttLi-AI-Zn. 
L i -Ag-C rflp*^tf6tl*. 37t"&&©«ot:: 
io «. L i «ft© 2 S©&JS©'>ft < £ fc-#a<tt*M» 
4. 0 e VH±04IT*4Ci«W*LV». 
[0 0 12] ZLntbCO-S&ZiH-fZL i ©^WSf2. 5 
~9 0H?-%T&SC&«<*?XLt>. LIC*(!f*l«5 
JTf %*«m2fl)T?£fi©L i *aS*S-&*0)l;:#*©ft 

fc. L i 0$*Tft*t9 0^9S«iSA-5t^3fe©Sjett 

< ft o . &m.\zmtitztziiTt>frtt vmtvTV 

£?©T. HffllCtejg^ftVV, 

[0 0 13] fife I lC*5Wttt±EL i £&©teK, * 
20 fctt±EL i L i ft^ttSrL i fflHSiS 

LTIi. L i A 1 . L i T 1 . L i 4 S n . L 1 2 Z n 
3 «0©&KDIHt£4*|-t>. L i 3 N. L i 2 CO3 , L i 
(CH3 ) . L i B r O3 . L i 3 PO4 . Li (CH 

=ch 2 ) . Li ( i -C3 h 7 ) m<Dmm^ft\tmm 
l i {tstotfimi^nz* 

[0014] 1 tl i mmmmtmzm^ 

2**9112. JiJECaOBHilttOIbi. 
IUMi, IlbMl, HUME. IIIbMl. IVatt. IVb 
30 tt. VaMe. Vb*. VI a Ml. VIbME. VlIbME. *J£ 

wumw-rtifr<DmizmTZ'pu< t%> 1 iw*2 

££TiB2£Kfctt. L i ba&&J&l&'? 
•S&K^. L i £ffr&&£JB»ST5&K£jft'*T ; 5. Hr 
ftMiLTIl Cu. Ag, Au (£LL I bMO . Mg 
USUI I a Mf) . Zn, Hg (EUHIbMO . A 1 . I 
n. T 1 (W± IIIaMO , Y. Yb (H± Illb 
Ml) , Si. S n, P b CBUtlVaMO . Tl, Z r 
(ULtlVbMD . Sb. Bi (UUiVaMO . Nb, T 
a (BLhVbMi) . Se. Te. (CUhVlbMi) , M 
-10 n. Re (EU: VII bMO . Fe. Pt (ELtVIIIMl) 

u. Ag. Au. Hg. Al. In. Pt, Sn. P 
b. Sb. Nb. Mn. Re. Fe. P tH*^tf"E>n 

[0015] *&wojjm i ic*jut«, l immmm 

<tm2^»i^<hSrffl^fc^7tlE»lC e fc»3mIEL i 

mfrzmnmzL i ©^s:. •E-LTatrEm2^ig*^ 
±j2ELfc^2^®*^$-e-T. a^aAi4mffi.t lt 

50 ©L i tW^SrPJ^f^. 
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[0 0 16] ±EL I ffljSfctiga^RWKL I 

mz-tz,. l i zmmnxtam? 

[ooi7] Li mmmmv»jQmum<D±mn. l i m 
mmmtbxL i ^**fc«L i &$m?z&mm<t& 
®}&m^tz®-eiiz\z, z.<dl i mmism'piz-ss.nzL 

AtfL ifflj£*ii£l<TL i -Nb^fflUfeS^ (#ffi 
JaflE : 4 X 1 0~4p a) Ofia&mmo ±.mte$l 2 4 0 0 
"CWTT*!?. L i A 1 £fflt,>*:4§£ <9HftE : 4 x 
10"4pa) itmi 3 0 orJ^TT^S. gjfc. Liffl 

»^ctt. l i mmmm<Dtjamumo±wtmzm^ 
tiztnTituiw. -mziz*<D{t<£'&(Df&ftmfc%. 

sl \\zn<DKmhmftM\z&<om¥£*z>z.t[ztiz> 
a*. ^#5nric#>7'tc§i^nTL.*5fc*. lib 

mMtLXL i 3 NSrfflUfeJ®^ L i 3 N«8 4 5X 

T-ftM-rz (ims-nm-t) 8 4 srs-r^r 

tt. ±^LfeU-rncD^fe*jgfflLfc»^Tt)5 0 0"C 
fiLk. »*b<«6 0 0"C)!U±Tafe-2). 5 0 0t:*SlT 
ttL i CD^*<HMWl3fi^e.7i^fc«) (L i o>m%m 

[0 0 18] MS2j8*«(^6Sil2&K£a&«S-e- 

t>©T?tt*<. ffittliol»i|5l#te. tft-AIfft, ft 

^hD>X/1-y^ffi. 3ffi^«t^4ffi^7Xvxyty^ 

ZttfTtZtf. &\ZM£mWtiz&m^Z><Dtf#$.L 

[0 0 19] mflsEL i <^»j$«<!;jifjfesg 2 

*fS^<0#i£l K^O^SftSS^ttAttm 

*jf g<b<7>tt =t Offffi^tlSfifcUHMtC-Sf-r-S C <!: 
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•5. 

[0020] ir<fco^ensft^aAtt 

ISIt Lii'M<tfcll©tB24«i*>6^L 

##»«5~9 on^%-c*sct*«f?*u^. -toa 
10 dtmatj&ifReft^nr. 9 o%£jeA-s><t«ffi«xfc^ 

[0 0 2 1] *^roW«EL*^©Sii^it 

t. zLo^mnxn. M^Lfci^ic. sv»ic»i6i-r-5 
2 oosfficDp^tc^ < £ bGm%K$imtft&vxtt 

/s^ttL ifb^^rL immmmtL. mizmmmw. 

*OI b»=. IIa»j. II bill. mate. Illbfll. IV 
20 a£, IVb»=. Vai, VbJ£. VlaSl. VI b$. VII 

bis. &£zfliuimc>^-rftfromizmTz>'Ptz<t:*> 

1 8<Z>fg 2 £Jg£fg 2 H^ilii-r-S^Tt^^lCJ: 9 . 
mlieL i ffl^i»ig^65ISe<J(CL i -f-LTlffigB 
m2.^i»jl*^mII2m2#Jg^»$-e-TL 
fijcIg-r-5 9. HtFS2t?omacD-5^«)-^rOD* 
ffiS:^fi£-r-5. -T/j:t.^*:^<0^teII-C«. #«EL 

m?&m&^ : b2~D<D&m<Do-iE><»--ti<Dwim mm) 

[0 0 2 2] *«SEL^0«)«tL-T{±. 
ffilHi. ^^j:-5flf^ro*^EL^S-Sig-rS«^lC 

s. 

[0 0 2 3] ^iroWtltffifflSJiftlf 

[0 0 2 4] A«A9Cft^«««^«l2. 
B359-19439 3 ^ii«CIBj*3nT^-& 

-?-Of^*«a|<i:LT«. 2. 5-tfA (5, 7 
-3?- t-"*>^-2--*>'/#*#'/UJH -1. 
3. 4-f7y77-Jk 4. 4' -b*X (5, 7-t 

-^>^-2-^>>/^-*it > /u;p) 

so 4, 4' -t'X [5, 7-v- (2-^1^-2-^ 
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M -2"?>7m , /'JJH X^Jl^X 2. 5- 

fx (5. 7 - t -^>^-)v- 2 - ^ v 

U;W ft7i>, 2, 5 -k'X [5 - a. 

2, 5-fX [5, 7-->'- (2-^^U-2-^ 
;U) -2-'0»/**'» , / , JJH -3, 
ft7i>. 2. 5-fX (5-^^-2-^> 4 /* 
ft7i>, 4, 4' -t'X (2-^>l/ 
tt^JVM fXxXJk d-*3-)1-2- [2- 

[4- (5-*? 1 ;u-2-^> > /;**-y-\/ | j;i') 7z- 
;p] fxno ^ '/-Jk 2- [2- (4-^ 

DD7i^M fx;W t7h [1. 2-d] :*=HrV 
-;i^<D^>V^=H*-'/-;l/#. 2. 2' - (p-7i 

- u>->*f- u» - fx^> V^7V-)im<o^.>v 
f7'/-j«, 2- [2- [4- (2 -'ov-fsyy 

«J;W 7i-M fx;H 1>*Sf SM—JV, 2- 
[2- (4-iJW*>'7i-JU f XJP] ^>V-f 5 

• :fX"- ->>-fe?^ -y^ • y-fXl 9 7 1. 6 2 8~6 
3 7H*5<fctf 6 4 OHIC?iJ#$nTUS. 

[0025] Me*u-Hfc**w-f vit^tvx 

fi. WA«1#WBS6 3-2 9 5 6 9 5^ii«(CiB*$n 

«. mjx (8-t/uy-;w t^x^a. fx 

(8- + >"Jy-M -T-y^v^A, fX K>'/ 

[f] -8-*y«jy-;u) fx (2-*^- 
8-*yuy7-t-) 7^5^l7A^-+-> K. MJX 
(8-+yjy-w -Ov"?a. mjx (5-*^ 

- 8 - */ u y-;u) tjusx^a. 8 -+y U v-ju 
•j^a, . mjx (5->DD-8-+y uy-w 
tfu^A. fx (5-?DD-8-+yj7-M 

->-yA. #'J (II) -fX (8-kh'D + y-5 

[0 0 2 6] m5X^i))^>if>^it^mth 
Tii. MAtfRtfHttlMBO 3 1 9 8 8 1 #W8BS-*>0tfN 
#1*310 3 7 3 5 8 2^ai#(ClH^$nTU-l>t)<DS: 
-^©ft^tLTli, 1. 4-f 
X (2 -^JPX^'JJP) ^>-fe?>. 1. 4 -fX (3 

- *?-)VX?-i)M 1. 4-fX (4-^? 

;ux^u;u) ^>-tr>. ->*x^ , j;u'<>-fcf>. i, 4- 
fx (2 -i^;px^'j;u) ^>-e>. l. 4 -fx 
(3 -x^jpx^'Jju) ^>if >. 1, 4-fX (2- 

jl^X^UJW - 2 -*9M1^>±?>. 1, 4 -fX 
(2-^^X^UJU) - 2-X^J^>-f >^t*tf 

[0 0 2 7] t$MJP2-2 5 2 7 9 3*t&$8lCBB 

7n z tix t» ->* x ? u f 7 •>* > t> ftftmotm 



(5) 

<? 

tl/T««r»*Ct*fT*«. ■ZVft&MtLTit. 2, 
5 -fX U-^JPX^'JJU) f5v>>. 2, 5-f 
X (4-X^;|/X^U;U) t7y>. 2. 5 -fX [2 

- (1 -^X^) k-il'] e7v>, 2, 5 -fX 
(4-* h + vX^'JJl-) k7-/>. 2, 5-fX [2 

- (4-f7iZM fXJl/] f7v>. 2, 5 -fX 

[2- (l - f uxju) fxjW K5^>«««*»f sn 

■5. -ecDftSWfcOtUT. #J;LtfB«tl#3f3S0 3 8 7 7 
1 5^iifflSi::Bfl*£ftT^5#UXxXJl^{t£#9fc 

[0 0 2 8] $5IC. ±i£L;t Strife SI. 

Htt*->/-i' H{b^«s. *5<ty:x^'j^>-f>^t: 

£*MSt£tfl>K, #l;ttf 1 2-X^a^U/> (J. Appl. P 
hys.. $2 7#. L 7 1 3 (1 9 8 8*) ) . 1 , 4 - 
•77IZA-1, 3-^'^v ! X>, 1. 1. 4, 4--T 
h5XxX)U-l, 3-7"^yI> (W±. Appl.Phys. 
Lett.. 815 6#. L 7 9 9 (1 9 9 0*) ) . ±7 9)1 
<i 5 FttWt (1#PB¥2-3 0 5 8 8 6^#) . "*'J 

u>mm# mm^2 - 1 8 9 8 9 o^&$g) . 

20 -77'/-J^Sfl: «*W¥ 2-2 1 6 7 9 1 ^ii$g. * 

fc(j^3 8iHi^ffl^s^re«^a«^TSffl6tc«to 

mtt (#P¥2 - 2 2 0 3 9 3^|iiSB) ,. tf7y'J 

(#P8¥2- 2 2 0 3 9 4^£;$8) . ->y-P^>* 
•/I/Pfl: (#M¥2-2 8 9 6 7 5^&$8) . fo 
D f D-;m§3Mfc (t*B8¥ 2-2 9 6 8 9 1 f|4J$8) . 
X^'J;i/75>^«: (Appl. Phys.Lett.,^5 6#. L 

799 (1 9 9 0*)). >7-?i)>mt&y) 

- 1 9 1 6 9 4 ^li«) . H(SiiMii^WO 9 0/13 
30 1 4 8-^>Appl. Phys. Lett. . vol 58. 18. P1982 (1991) CE 

[0029] *%b^t«. mz%ft.me>tmt\sT> % 
wmi;*? 1 )?! >mts<fa mwrnvrnQ 3 8 8 7 6 
%mNBm*>&ww-s- 23197 on&mzM*<»b 

<D) *ffll»*Ct*«»*L.H. ^«sjiL-T«, 1. 4 
-7i^l/>->7? l Jf-f>, 4. 4 ' -7iZl/>-7 
^•Jt^X 2. 5-^->'J U>v>f l JT-f >. 
2, 6-t7f-U>v/f Jf-f >, 1, 4-fXxX 
40 U>v/?U X-)" >. 1, 4 - p -f|/7i"l/>y/ 
f'Jr-f >. 9. 10-7>h7t>y-fJI'y^fUr 
^ >. 4, 4' - (2, 2 -v- t -X*^^XxX)Uf 
~M f XxX;U (fe(T. DTBPVB i tlSffi-T 

•5) . 4, 4' - (2, 2 - vxxx;uf-;u) fXx 

(KtT. DPVBi tBSIfi-r-S) If. *J«ktX-E-n€. 

[0030] ±mm&m^T%%m£j&ft.Tz>Jj&t 

UTfi. «ai^.li«s»j£. Xf>3-hffi. **XKSc, 
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immmm. mxmmomm^ *tuzEm?zmm&) 

fittmz£K>mft-??>Zt&T£Zo g=fc. 1#»BS5 7 

-5178 m^nmzm^nxu^^oiZs ®mm 
<D%mmttm<t&®)t&®mizmfrVT®mt vrz 
z\nzzt:>3-^&mzj:iommi£?zztizj: 

[0031] z:<z>& ; 5\zi,Tmf&.2nz%ytm<»mBiz 
■3^Timizfflmizt3i< . vtmzfeCTmsmviTzz. 

zti&ftmz-Dti.tfz&ytmife^&mvT^z. 

■C*$ns«i2lt»tBC*/h*i*t)Tfc«tli*t. '>/«£< £ 

[0 0 3 2] llI©tt(S|iLTIl tt*H»©**l» 
(4eVa±) «*e*ttfl:&**fctt£ 

u^O&jg. Cul. I TO. Sn02 . ZnO*?(D8i 

«ttawtm^*if6n*. Mia. **&t>x^?* 
-r*8£, »ffi©aa*»4i o%«ko**vsct^a*b 

^. Bffi©ttJltttt^(Cfc«tiAt. HflTl 0 nm~ 1 <t 
m. Sf$Klil0~2 0 0nm©iItI«Sn5. 
[0 0 3 3] *»KiSi;TR*tSn«iE?lffiAJi«>»» 

ffl s nx ««rt>*r«R e l at^ojma aji K^ra s 
nr v » 5 fc<D a) + s t> © l xm n 

*CtjJ»T**. iE?LftA»0<Wtt. IE7LCD&A. « 

[0 0 3 4] IMfcfcltLTtt. m«h'J7'/-;PSI3l 
* (^B&frm 3 , 112. 197 *t9!ffl3f?#flB) . 
**-**JTV-)Vnm& (*BttlM6 3,- 18 9, 4 4 

mmwmm#m . -fs^'/-;msi# (^37 
- 1 6 0 9 6 ntenmrnm) . #u7u-*7^#>8 

(*S*Mf&3, 6 1 5, 4 0 2#gj»#. 3M5 
3, 8 2 0, 9 8 9^W«*. 3MI3. 5 4 2, 54 4 
&&BB4 5- 5 5 5#4i«. 351-109 
8 3 ntkn. 5 1 -9 3 2 24 3 5 5- 
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17 10 5 #&$g. H5 6-4 1 4 8 *4i«. 1^55- 
1 0 8 6 6 7 355-156953 3 
56-36656 *&*«#JR) . tT^/'J >if£#;fc 
J:^tf5'/D (*S^ifB3, 1 8 0. 7 2 9 
33B4, 2 7 8, 7 4 649M*. #&HB8 5 
5-8 8 0 64 355-88065 3 
49-105537 *t&?8. 1^5 5-5 1 0 8 6 ^ii 
SB, 356-80051 M5 6-88 1 4 1f 

ii$8. 357-45545 H54 - 1 1 2 6 3 
io 7#4i«, 35 5- 7 4 5 4 6#4i«t?#M) . 7iZ 
U>v75^ift (*ISttltflS3. 6 1 5, 404^ 
9Jiiffl#. #iiB8 5 1-10 10 5*tii?8, H46-37 
1 2 1^4 7- 2 5 3 3 6 <tii«. #K|BB 5 4- 

5 3 4 3 5 *tii$8. R54-1 10536 *§&$B. 3 5 

4- 1 1 9 92 5 *&*«#JH) . 7 'J -ATS >«!t* 
# 0RB#fFSfi3, 5 6 7, 4 5 0fMi. 3MI3. 

1 8 0, 7 0 3 *f EBSffl*. 3313, 2 4 0, 5 9 7f(B 
M*. 3§§3, 6 5 8, 5 2 0ffl«f. 3814. 2 3 
2, 10 3^«J#, 3MI4. 1 7 5, 9 6 1^il 
20 |S|fg4, 0 1 2, 3 7 6 *f 9ifffi#, &»flB4 9-3 

5 7 0 2^ii«, 33 9-2 7 5 7 7*|£«. *HBIB5 

5- 1 44 2 5 0^i. [B156- 1 1 9 1 3 2^ 
«. 1^56-2 24 3 7 ^^ffi. 1.11 

o. 5i8^itt#i) . 7s.sm.&ti)iu>mm 

» (*a#fF^3, 5 2 6, 5 0 1^iff#I) . 

;m** (*BB»»»3. 2 5 7, 20 3f 
WiBB#l|(lH^Ofc<75) . X?U;P7>h5-fe>Sf4»# 
(ftn>B5 6-4 6 2 3 4*£tt*#RH) . 7Jt4*uy 
>&m# (^BflBSS 4 - 1 1 0 8 3 7 . 
so t K7 > y>l*»fl£ (*S#fF^3, 7 1 7, 4 6 2*19! 
DBS. ftBBUBS 4-5 9 1 4 3*tii$8. 1^5 5-5 2 0 

6 3 ^tem. 1^55-52064 1^55-46 

7 6 0^1. ^5 5-854 9 5fii«, 35 7-1 

1 3 5 0 ^&IB, 357-148749 

2-311591 nvsmm&m) . x^j^omv* 

(#ffiBS 6 1 -2 1 0 3 6 3 *|&$8, 36 1 -2 2 84 

5 1 ^iiSS. 3 6 1- 1 4 6 4 2 *t&?8. 3 6 1-72 

2 5 5%^, 36 2-4 7 64 6^^. 362-3 

6 6 7 4 362-10652 3 6 2- 
•»o 3 0 2 5 5 ^iiffi. 360-93445 3 6 0 

- 9 4 4 6 2 360-174749 3 

60-175052 ^i>S^#fl) . is7*f>mmft 
OKH#!f354, 9 5 0, 9 5 0^iffl#) . #U^7 
>^ (#W¥2 - 2 0 4 9 9 6<f£;|g) . 7z'J>^ 
Id* (1#H¥2 - 2 8 2 2 6 3 4»2Mt) . #IB¥ 1 - 
2 1 1 3 9 9#4i«lcBB*$nT^-5W*tt«»^U 

[0 0 3 5] jE7LttAl<75«^tLT{S±ferot)«>*ffi 
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// 

3-295696 5 ^ii^tCBB^<7)fe<7)) , ^§S£S 

ITSg4, 12 7, 4 12^lt. ^B8BS5 3- 2 7 0 
3 3M 1^54-5 844 5^9, B54-14 
9 6 3 4 *t&«, 1^5 4-64 2 9 9 (^5 5- 

7 9 4 5 0 1^55-1 44 2 5 0 ^4£$8* 5 

6-119132 ^*B* 1^6 1 -2 9 5 5 5 8^ 

1^61-98353 ^tii$8* 1^63-295695 
*l»**tWH>" . 4*fc#»**=*75>ffc£tt*JHt> 

[0 0 3 6] ±|B#;^^^ 'J>fk^*©ft8«iLT 
\Z. << 1, 10, 15, 2 0-fh77iZ 

;P-2 1H, 2 3H-*Jl/7^ >^ (II) , 1, 10, 
15, 20-rh77x^-21H, 2 3H-#^7 
W>E» (II) . 5, 10, 15, 20-rh7 + X 

K>?7WD7xZW -2 1H, 2 3H-*;l/7 
yU3>7^Uy7z>^yh\ 7;!^-^A 
7^P*>7->^P'JK, 7^Uy7Z> (ffiftJK) . 
yUf^A7^Dy7Z>, afh5/^7^D->7 
S7^Dy7->, ^DA7^Dy7->, ®& 
;7*a~>7~>* »!7^Dx7 — >, ^ — ^A7*P 
«/7->t*yF, Mg7^D->7-X ^^^7^^^ 

[0 0 3 7] ME35r«fi*=«7 3>{fc£«*5<fc 

^?U^75>fb^«fa>ft««tbTHt. N, N, 
N' , N ' -rh77zrJl/-4 p 4' -v75/7x 
~;k N, N ' ->?:7x-;l,-N, N' -fcTX- (3- 
^W7xrW - [l, l' -b'^x-JU] -4, 
4' —>*7^> (£*T, TPDAtB8Et§) . 2, 2 
-tfx (4-SJ-p- MJ;U73/:7x:^W 

>. i, i-ex (4-> ? -p-hu;u7^y^x- 

;W x^u^\*+»->, N. N. N' , N' -f F7-P 
- HJ - 4 , 4' -y7=;e7iZJk 1, 1 - fc: 
X (4-v-p- MJ;U7^y* 7x— - 4-7x- 

;i^>^n/\*-tJ->, t:x (4-v^^;i/7^y- 2-^ 

^7x-il.) 7xr;M^X t'X (4-iy-p-K 

u ;P7^y7x-;i/) 7x~Ji/;**>, n, n' ->?7 

xnjU-N, N' -V s (4-^h^ry7xrJW -4, 
4' -y75yt'7x-Jk N, N, N' , N ' -y- h 
77x-^-4 ( 4' -y7i;y7xZJH-rik 
4, 4 ' - t'X (y7xZ^7^) ^t"F'J7xZ 
Jk N, N, N-HJ (p-hU;U) 7^>, 4- (v 
-p-MJA7=y) -4' - [4 (y-p-h'j;i/7 
^ /) X^UJU] X^;U^>, 4-N, N-y7xz;i/ 
7^7- (2-y7xr^k'rW ^>i:>, 3 h 
*~>-4' -N, N-y7xZ^7^yXfM>t* 



(7) 

[0 0 3 8] jETL&ABtiU ±jfiUfcfb^«*, MAtf 

o SBiffc-ts c £ jc cfc o * c t *« 

M(i5nm-5//mT*^c dOIETL&AJitiU 

[0 0 3 9] ^KKJCUTRWSnsm^ttAIBtt. » 

[0 0 4 0] RflcHtlTU, ZhPlK7WU;> 
BtBfc &BBBB5 7- 1 4 9 2 5 9 ^*g, ^58-5 
5 4 5 0 ^&?8, R63-104061 ^iiSB^lCM^ 
$ntt^7>h7 + /y^5'>^Sft, Polymer Prep 
rints, Japan Vol. 37. No. 3 (1988) p. 681*tclEaSSnT^ 

z>v7 3L-)v*; >mm&, J-**:? pmm 

20 tK#K AJl^v-f ^ Japanese Journal of Applied 
Physics. 27, L 269 (1988) , 4#§B0S 6 0-6 9 6 5 7%^ 
1^161-143764 ^ii$B, H 6 1 - 1 4 8 1 5 

*#§BBS6 1 - 2 2 5 1 5 1 H61-23 
3 7 5 0^4i««l;:M*SftT^*7>h9*y v** 
>»»tt*5 cfc 7 >ha >t£*g#> Appl. Phys. Lett. , 5 
5. 15. 1489^9^0)3! 3 8 @iCfflfea^B8«»&»»^ 
TSBa€>{rioTH^^nfc^itv7V-^«©ft, 
ftmW 59-194393 ^iCi^^ntl^-I 

30 (DmT&mmt&VQmtfmfznz. #pbps5 9 
- 1 9 4 3 9 a^iiWTttmEm^eattft^wt** 

[0041] 8-+;uy-^(*^®s" 

A, hUX (5, 7-v^OD-8-^y Uy-Jl/) 7 
Jl^n^A. HJX (5, 7-yyP^-8- + yjy 
-;U) 7^^-^A, h'JX (2-^^-8-*/U 

40 y-jio 7ji^ -^a^\ cn^&jgsgtfctf)*'^ 

B^In, Mg, Cu> Ca, Sn, SfcttPbCit 

?ui/T~>. &tz\%*n%<n*m*T )V*r)Vg>. x;u 

[0 0 4 2] «^ttAHte> ±SfiLfcfl:^»*. ««1^« 
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il#«5 nm-5 tfmt*5. C<D«^-ffiABti. 

[0 0 4 3] fc£IE?lttA8<B*m<iLTtt, pI-S 

nS-S i. nS-S i C#?0iit8fl:£4!W>'=.ft*S^ 
&A*ft£t*m&flH>S;i lETLSAJIffl©*! 

tt. SIRiiffliiSW0 9 0/0 5 9 9 8lcW^£*XTV> 

coo4 4] &>±.&mLftttn*i£Vi3m(z£o%yt 
i;t©«^-£aji£«?]5JcU mra?bfc^ffii (Ccfcoftffi 

[0 0 4 5] *-r®s/«catg±jc. Mtm*&tt*ft 

J&£1 wmETF. tif£L<itl 0~2 0 0 nmCD»H<£> 
KJP left -5 «fc 5 eft***/* v 9 u >y^ro^j*{c «fc o 
MUX, H«£fe®-r5. ^I'. £©IWLhKiE?U£ 
AJIfc&tt*. iE?LftAJiO»i«». lt»l,fc«fc'5KJ* 

IE7LttA«Sr^fiS;T4^. -£<Z>3&»&#«. gffi-f* 
(JE?L&A)I<Z>tm) . SWtTZiEllilXm<D 

©850-4 5 013. M^mi 0"5~i 0-3p a> 
i$S0. 0 1~5 0 nm/sec . 5 0~3 0 

013, IRJ?5 nm~~5 um<Dmm-Cm-M.mR-T2>Z.£tf 

[0046] x.(z%ytm&MtftLttm> z\o%ytm±iz 

*ffiICS^>TL i <t'>nt<tt) l«a>fg2£jg<fc£ 

niciogwt-r^wtSEL^^f.n^. l i t& 
u<thi mom 2 &mtzmzn£mmmz& o *tc 

Sl00-50 00t. ^SlxlO-2pa6lT, M 
^itSO. 0 0 1-1 0 0 nm/^, SfiSJS- 2 0 0 
-50 oroaSBTS^ftf Setoffs LU. 

K LT. fi«±l;:lg«/f£ftlI/IE?iaAll/RHlOJ8 



[0 0 4 7] d©cf5CLT#e.nfcW«EL3!l^(rit 
T5~4 0 VomjESrWJbD-r^i. fgftrt^SIT^S. 

\t±<±vtt^. 2*>(z. xmnBEzmmLtzmsiz 
a, mm&+. mm<-e>mmzt£^tz££ize>frt£3- 

[0 0 4 8] *&WV>?imiUZg^T&mELm?i: 

£®%izftmvD-omizz\ttf'e% ztztb. 

tftf>l±Lti&mELm z ?- : &®%izmz>ZttfrZZ. s 

tzmmz. ^rtei ir<fco^snsL i-^wii « 

[0 0 4 9] 
HJ60I1 

20 25X75X1. lmmOt'fX©f7XSS±l:lT 
OSS (HSKtSS) £1 0 0 nmCDJP^-C^KLfct)© 

#f B m#u mmzmv-i v 7n¥)i>r 3 o 
sjsu t'j^ymt&muam^-bizN. w -v? 

x^JU-N, N' -k'X- (3-^?;P7xli;P) - 
[1. 1' -4. 4' -->*75> (JW 

30 T. TPDAtH'J) ^2 0 0mgAn, Sfcg'JOtU 
^x>SSttttl«i^-h»C4, 4' - (2. 2-x7x 
n;Hf-;P) f7x-JP (£TF. DPVBiiU-3) «r 
2 0 0mgAnt, XSf t >/K— 1 x 1 0"4p a 

[0 0 5 0] ^-<D^. TPDA£\tltzHil$Zt&&imm# 
-b&2 1 5~2 2 0"C$Tftll»LT. TPDA«:jR* 
aSO. 1~0. 3nm/secT2^8fiOITO 
m±.lzmfet!-£T> K»6 0 nmOiE7LftA«S:fiKRL 

•io A'>/\'-^e>H0ffiTCi^<. DP VB i £Aftfc8il 
J$<75 ; EUy7 : >aHg6xJ!jp|tt^-h^ 2 5 CCfCjnlftL, 
DPVBi£0. 1-0. 2 nm/sec ^afjiaCTiE 
?LttAS±tC««$-B-T. Ki¥6 0 nm<D^I$^l 

[0 0 5 1] WZ. M&^r WN'-rtcOK^Sr-BjKc 

felI^>^X^>SaA-X!r-y Mc^2^»« (^2& 
so «) tUAlSlgAntt. »^V>A-W*2 
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X 1 0-4pait?«JEbfc. «JI&. Al£A*lfc*> 

^XfVS/Uyf Mcii«UTO. 2nm/sec ©I 

*£«TA 1 £5S3tJI-hK&*31i\ P^IC. L i A 1 

AHk^#»*8 0 0t;iCjp|»-r-5Ci:{C«k0 0. 15n 
m/sec ©i«a«TL i £3S7fcS±KjSI«£-rr. R 
f 150 nm©L i A 1 Rd>£>ft.5«^&Att«ffi (& 
S) £f#fc. £»J:5K:tf7*S«±K: I TOR (IS 
m . IE?l&A». fSftl. fci^ffSAttiS (& 
«) Sr&ttfcdtKiD. *r«ELitt? : #»'S>tlfc. 
[0 0 5 2] COJ^KLT^nfcWffiEL^lCfc 

it^m^axttsa (its) <nmj$.*xmftn : ?ftx& 
(xps) ic^CttflrLfct;:^ crotaiiL i tA 

1 nmS&mfrZWO* L i 3 6ff%T*i 

Ct«$nfe. -£LT. C<Z>L i (D^ii. L i t 
A 1 *tl?t\V>mf$m&<Dit (0. 15:0. 2 = 3: 

[0 0 5 3] £fc v »e.nfc*«E LftH^m^SAtt 

ma (&«) sr-osttic. mm (itod £+<d& 

L-T 1 2 . 5 V(DmWtMl£ («8t®& : 5 6 raA/ 
cm2 ) fcHJJtaLfctC^. 4 0 0 c d/m2 £>#fifg 

Tt^sin^nfc. cOTt^rom^^^tao. i8im 

f*jRtffi*&tTS8IK£LfctC3. fEftLft^.S 
[0 0 5 4] nfcM2 

*r. ^^ro«»<tLT4, 4' - (2, 2-^-t 
-^f*7z^k'zW f7iZ* (£A~F\ DTBP 
VBitt>5) CWDTBPVB i©ItK© 

t'jyx>»Stn:j!)0^-h<7)iiaS:3 3 ortL/cJW 

r, mnrnxm. %ytmzm&femi<tco tu^ 

^>R«iatinf»tf-M::L iffllfiStlTL i3 Nt 

Ammmm<D/\-^zm2MMM (i 2^«) t lta 

I £ 1 0 gAtlfcl*. S$ft>A-^2X10-<P 
aSTSELfe. L i 3 NZXtlft**) 

W^try htCii«UTL i 3 N£ 8 5 0 < CtftH»-T4 
Z\t\z£r>0. 1 5 n m/sec W^jtSTL i 

V. X5>v->3>SS5 3 4 0mA) £A lKBBWfac 
tK«fc9 0. 6 n m/sec 0>sS*3SSTA 1 £?S3t)f ± 
K^SS-ST. Kill 5 0 nmCDL i A 1 R^6fcS« 

\z i tor (mi) . jEJi&xm. mytm. 

[0 0 5 5] Cl<7)J:otCbTt#?.nfcW«EL^(C*i 
tt-5S^&AttS1$ (ISS) 0firt«$IK0!ll tH«fc 
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UT»«fUfctc^, c©«ffi«L i tA 1 <Dm&&m 

L i (DS'J'a fi 1 6B^ , 9G'C&<5Ct#ito23 
nfc. -tL-T. COL i <7)f!l^«. L i t A 1 -en-ftl 
<D&»g&<Z>Jt (0. 15:0. 6= 1 : 4) A^JMi 

[0056] sfc. ^^.nfcWttiEL^om^aAtt 

«« (ISS) BUS (I TOR) £ + 

ttll L-T10 VOiSSSmE («tffi®ffi : 5 9 m A/ c m 
2 ) *BlJtabfctC5. 6 5 2 c.d/m2 
10 RSl^nfc. £<E>t#<75«;*}£R2!)4 s fSO. 3 5 lm/W 

mizLxmmLfziiz^. t$-%x-e$>zzti>w&z 
ntz. 

[0057] &mw 3 

^■f. utmjx- <8-*y»jy- 

;W --j7A (£TF, Alq. tl>5) ^ 

©au. (nm^<D^)zf^>wm.ism^-h(r>Wi 
ft* 3 1 srtUfc^tiHiSfiail t^<l^«irLT. 
#5X£«±K: I TOR, lETLaAB. JBtBSrMi^ft 
20 ILft. %.\Z. L i (DS&#j£g£0. 4nm/sec . A 
1 <DM%&&& 0 . 2 n m/sec t Ltt&>fW*M$&m 1 
tlSUStCLTRJS 15 0 nrafflL i A 1 R^Ste**? 
&A«i«ffi (IBS) :©J:oi:*7^Sfi±i: 
I TOR (BUS) . iETLttAS. fSftJI. fcitfm^tt 
Ait«S (&ffi) fettttfcCtCJ:?), WSIEL*^ 

%t>niz. 

[0 0 5 8] CW«t^.lrL,T^enfcW«EL5il^lC*5 

tt-5«^aAttma (lifffi) (Dm&zmmm 1 <ti^«6«c 
LT»«fbfctc5, c<Dmffi«L i tA 1 <nm.-£r&m 

ntz. ^-lt, ccdl i ©tij^te. l i t a 1 -tn-^n 

O,**fiiSc0tfc (0. 4:0. 2 = 2:1) frZWthV 

tzmizmmmz-stLtz. 

[0 0 5 9] &tz. «^nfctiELif©SfftAtt 

mm mm) &-o>mmz> mm utor) *+<r>m 

ttl:UT7. 5 VOmmmS. («dit^S : 4 5mA/c 
m 2 ) *91*0Lfe 9 0 0 c d/m2 Olife^ 
*«Sffl9$nfc. drot€O«?3^?a^«0. 8 41m/ 
i!5^T*ofc. ^LT, %3t$r*iS«»l 1 t 

[0 0 6 0] *Jg0i]4 

or. iE?LttAH. &ytmzm*;mmLrz. ^jc. 

^x>S3Sifi»l»#- h iZ L i ffl^i® t LTLiAl 
^b-g-tiS-An. ^>^XT->saA*x-7- > b»r^2iS*iS 
(£2^1) tLTInSlgAntl. &£^r>A' 
-rt*2x 1 0-4p a *TiaEEtAc. I n SrA 

nfc^>^x^>ia/^^y-> Mcamuxo. 6nm/ 
50 sec ommmm-vi n«%%jii±iriK*s«. rowii. 
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ltl i Ai<k^«s8 o cctrnfi-rsctjcfco 

0. 4 nm/sec <&&*a«T-L i £&%m±lzmM2 
U"C. RSI 5 0 nm©L i I n&a^&SW^&Ate 

ma (isa) *mz. c<D«t5ic*7xs«±iwiTo 
r (nfi) . mK&xm, fgfts, *5*v«?aAttm 

[0 0 6 1] £©«fc5KLTftSttfc*r«ELs!m::fc 

ttzn?iZA&nm oais^siiswi <ti^«uc 

L i <DSd-&tt5 4Hi=-%T»5Ci:^«lig$ 
ftit. -€-LT. ;©L i CDfd^tt, L i t I n^tl-ftl 
^#iia©Jt (0. 4:0. 6 = 2 : 3) frZWtUL 

[0 0 6 2] ^^nfe^r«EL^rom^ftAtt 

«S (&&) WffittJC, Rig (ITOI) £ + 
ttlCLT2 0 VamffiW£ (mm®&: 3 0mA/cm 
2 ) &$itiaUfct£*>, 2 0 0 c d/ m 2 ©#fe»3t^ 
RSHStlfc. d<fi:€om^^»^{40. 1 4 lm/W 

fctCLTRgLfc.!:^. JS-58*T**Ct*»«Ba 

[0 0 6 3] *J60i|5 

St*. *JgfRI3i:^<ll«[CUT. ^7^*«±fCIT 
OR. IE7L&AH. 5g3tH£l3:*«>IL*:. ^fC. t"J 
77*>»ttttMI!-hK:L iffl^ifiitLTL i - C 

m2&m) ilLXA I S: 1 gAttfe^. K4ft>A 
-1*1*2X1 0-4p a *T»EL-fc. A 1 £A 

tl1t9><f7>T>Wl7.>ry MCiimLTO. 4nm/ 
sec £>2iUf jlgTA 1 Sr3i3t^±^^^$-B-. ^{C. 

l i - cu^^nfct'jyr^s/uy'v Mess 

LTL i -Cu£&£8 0 CCIIJJDSi-rSCtiCiO 
0. 2 nm/sec ©&»&«T-L i *«#R±»;:*B»;£ 
•B-T. RJ» 1 5 0 nraJJL i A 1 I^f.&5ifilAtt 

mm mm) *#£. c<o«t^^7xas±fc i to 

St mm) . IE?LftAB. ISttB. fei^ftAttl 

m mm) *attfcctc«to. t«EL*wien 

[0 0 6 4] C<D,fcp(CLT#?.tlfc*«EL^lC*3 

w-5«^ftAtt«s (&«> o*af«**iS0u tmmz 
LTttmvtztcz* commith i tA 1 ©ss-^js 

^-lt. ml i omsit. LitAi -en^n 

W^»SSOit (0. 2:0. 4=1 : 2) (C^MWlC 



(10) 

-»Lfc. 

[0 0 6 5] #e.nfc*«ELsl?^<0«^ttAtt 

«« mm> z-<ommz, mm utor) £+<d« 

tttCLT7. 5V<OiaSg«ff («St®«: 4 3mA/c 
m2 ) zmtoVlttZZ. 8 5 0 c d/m2 (DUMX 

tfmmztifz. z.<Dtz<Dn.t)%.m!}m*Q. 8 3im/ 

WT*0. -*-LT. SCHISM 1 i 

mmzvTmmLfctz\?>> x%-&ftx$>z>z\t&m& 
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